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GENERAL

The East St. Louis Flood Protection Rehabilitation Project is a
$40, 000, 000 cost shared project that has been executed by the St.
Louis District from 1988 to the present tine. Most project
features are either conplete or will be conpleted in FY98. The
project included major rehabilitation of punp stations, gravity
drain gatewells, closure structures, relief wells, drainage
controls structures, drainage channel s/ditches and fl oodwal | s.
The East St. Louis Flood Protection Project provides U ban Design
flood protection fromthe Mssissippi River and two tributaries
to approximately 85,000 acres of highly devel oped fl oodpl ai n.

H STORY

Many features of the East Side Flood Protection Project,
including two | arge punp stations and gravity drains were
constructed by local interests from 1900 to 1940. From 1947 to
1970 the Corps of Engi neers constructed nunerous new proj ect
features as well as inprovenents to existing features. The

i nprovenents were to raise the design level of protection to the
Urban design |evel (Stage 52.0 St. Louis). During a period of
hi gh water in October 1986 a roller gate on a 10 foot by 12 foot
sewer at the East St. Louis Punp Station collapsed causing the
evacuati on of 1,200 people and $35, 000,000 in flood damages. As
aresult of this failure Congress, in the Energy and Water

Devel opment Appropriations Act of 1988, authorized the Corps of
Engineers to rehabilitate the entire East St. Louis Fl ood
Protection Project.



PUVP STATI ONS AND GRAVI TY DRAI N GATEWELLS

This paper will concentrate on the electrical and nechani cal
rehabilitation of the punp stations and gravity drain gatewells.
The vast majority of the rehabilitation work on these facilities
took place from 1991 to 1997. Following is a list of each of the
major facilities rehabilitated with a description -

NORTH PUMP STATI ON

Oiginally built by the East Side Levee District in 1935 and

nodi fied by the Corps of Engineers in the early 1960's. The
station has four 48-inch vertical punps each rated at 140,000 gpm
and driven by 900 Hp electric notors. |In addition there is a 36-
inch vertical punp rated at 64,000 gpmthat is driven by a 500 Hp
vertical electric notor. The punps discharge through flap gates
into a discharge chanber. There a four 8 -4" x 12'-0" steel
roller gates located in the discharge chanber for gravity flow
shut-off. In addition there are three 12'-0" x 12'-0" steel
roller gates located in an energency gatewell structure |ocated
bet ween the punp station and the river. Each di scharge chanber
roller gate had an electric notor operated gate hoist while each
energency gatewel | structure sluice gate had a manual |y operated
gate hoi st.

SQUTH PUMP STATI ON

Oiginally built by the East Side Levee District in 1926 and

nodi fied by the Corps of Engineers in 1960. The station has four
36-inch vertical punps each rated at 59,000 gpm and driven by 400
Hp electric notors. The punps discharge over the | evee The
punp station forebay has ten 5 -0" x 5 -0" cast iron sluice
gates. There is an adjoining triple box culvert gravity drain
with three 10'-0" x 12'-0" cast iron sluice gates. Each station
forebay sluice gate had an electric notor operated gate hoi st
whil e each gravity drain sluice gate had a manual | y operated gate
hoi st .

MADI SON PUMP STATI ON

Built by the Corps of Engineers in 1963. The station has three
36-inch vertical punps each rated at 54,000 gpm and driven by 400
Hp electric notors. The punps discharge through cast iron flap
gates into a discharge chanber. There a two 6'-0" x 7'-0" cast
iron sluice gates located in the discharge chanber for gravity
flow shut-off. |In addition there are two 6'-0" x 7'-0" cast iron
sluice gates located in an energency gatewel| structure |ocated
bet ween the punp station and the river. The punp station has
three 6'-6" x 6'-6" cast iron sluice gates | ocated between the



station forebay and the sunp. Each sluice gate had a manual |y
oper ated gate hoi st.

CANAL NO 1 PUWP STATI ON

Built by the by the Corps of Engineers in 1960. The station has
three 18-inch vertical punps each rated at 19,000 gpm and driven
by 125 Hp electric notors. The punps discharge over the | evee
There is an adjoining gravity drain with two 7' -0" x 7'-0" cast
iron sluice gates. Each sluice gate had a nanually operated gate
hoi st .

VENI CE PUWP STATI ON

Built by the Corps of Engineers in 1957. The station has three
24-inch vertical punps each rated at 13,500 gpm and driven by 200
Hp electric notors. The punps discharge over the levee into a
junction chanber. There is an adjoining gravity drain with one
4'-0" x 4'-0" cast iron sluice gate. The punp station has two 4'-
0" x 4'-0" cast iron sluice gates | ocated between the station
forebay and the sunp. Each sluice gate had a manual |y operated
gate hoi st.

CAHOKI A PUMP STATI ON

Built by the Corps of Engineers in 1949. The station has one 24-
inch vertical punp rated at 27,000 gpm and driven by a 25 Hp
electric notor and an 18-inch vertical punp rated at 14,000 gpm
and driven by a 100 Hp electric notor. The punps di scharge over
the levee into the gravity drain gatewell structure. There is an
adj oining box culvert gravity drain with a 6'-0" x 8 -0" cast
iron sluice gate. The sluice gate had a manual | y operated gate
hoi st .

EAST ST. LOU S PUMP STATI ON

Built by the Corps of Engineers in 1960. The station has three
60-i nch vertical punps each rated at 147,000 gpm and driven by
1500 Hp electric notors. The punps di scharge through cast iron
shutter gates into a discharge chanber. There is a 12'-6" x 12'-
6" steel roller gate located in the discharge chanber for gravity
flow shut-off. 1In addition there is a 12'-6" x 12'-6" steel
roller gate |l ocated in an energency gatewel|l structure |ocated
bet ween the punp station and the river. The punp station has
three 14'-0" x 10'-0" steel roller gates | ocated between the
station forebay and the sunp. There is also an adjoining gravity
drain with a 10'-6" x 10'-6" cast iron sluice gate. The punp
station forebay and the energency gatewell roller gates had
manual |y operated gate hoists. The adjacent gravity drain sluice



gate and the station gravity drain roller gate each had an

el ectric notor operated gate hoists. Since this was the punp
station where the gravity drain roller gate failed in 1986 the
Metro East Sanitary District installed a new gravity drain roller
gate and switchgear prior to the Corps' rehabilitation project.
In addition, after studies and tests, the Corps determ ned that
rehabilitation of the stormmater punps at this punp station was
not required.

GRANITE CITY NO 1 AND No. 3 SEEPAGE PUWP STATI ONS

Built by the Corps of Engineers in 1957. Each station has two
8-inch vertical punps each rated at 2,500 gpm and driven by 25 Hp
electric nmotor. Each station has no structure surrounding the
equi pnent other than a chain link fence and a tin roof.

GRANITE CITY NO 2 SEEPAGE PUMP STATI ON

Built by the Corps of Engineers in 1957. Each station has two 8-
inch vertical punps each rated at 3,600 gpm and driven by 40 Hp
el ectric motor. The station has no structure surrounding the
equi pnent other than a chain link fence and a tin roof.

PHI LLI PS REACH SEEPAGE PUMP STATI ON

Built by the Corps of Engineers in 1962. Each station has two
16-inch vertical punps each rated at 1,950 gpm and driven by 50
Hp electric notor. The station has no structure surrounding the
equi pnent other than a chain link fence and a tin roof.

MOPAC GRAVI TY DRAIN

Built by the Corps in 1957 this facility has two box cul verts
with a gatewel |l structure with two 8 -0" x 8 -0" sluice gates.

OTHER PUMP STATI ONS

There are two additional punp stations, Monsanto and | R-8, which
are part of the flood protection project which were not
rehabilitated. This was due to the fact that these stations no

| onger are operated due to the presence of hazardous waste in the
gravity drain portions of these stations.

SCOPE OF THE REHABI LI TATI ON WORK

The followi ng scope of work was devel oped for the rehabilitation
of each facility.



REHABI LI TATI ON OF EACH STORMMTER PUMP

Each punmp woul d be renoved, disassenbled, all conponents either
replaced or cleaned and inspected (list follows), painted,
reinstalled and tested. |In addition each punp station sunp had
all debris and silt renoved.

Repl ace all shaft sl eeves and beari ngs.

| nspect each shaft and shaft coupling.

| nspect the propeller.

Bal ance the propeller.

| nspect the cast bowl sections with repair of areas of cavitation
damage with netal putty.

Renove the existing manual Farval lubricators and installation
new el ectric notor driven, automatic |ubricators.

Install new lubrication lines to each bearing.

Repl ace al | packing.

Repl ace all fasteners using corrosion resistant materials.
REHABI LI TATI ON OF EACH PUVP DRI VE ELECTRI C MOTOR

Each notor woul d be renoved, disassenbl ed, each conponent cl eaned
and i nspected, painted, reinstalled and tested. In addition, the
foll ow ng specific actions were taken on each notor.

New wi ndi ngs and i nsul ati on.

Bal ance the rotor.

Install w nding heaters.

REHABI LI TATI ON OF EACH SLUI CE GATE

Each sl uice gate woul d be renoved including the slide, franme and
gui des. each conponent cl eaned and i nspected, painted,
reinstalled and tested. In addition each gravity drain was

cl eaned of all debris and silt. |In addition, the follow ng
specific actions were taken on each sluice gate.

Repl ace each manually or electric notor operated gate hoist with
a new electric notor operated gate hoist. The only exceptions to



this were for the energency gatewel |l structure sluice gates where
new manual | y operated gate hoists would be install ed.

Repl ace each stem and all stem gui des.

Repl ace all fasteners using corrosion resistant materials.
REHABI LI TATI ON OR REPLACEMENT OF EACH ROLLER GATE

Each roller gate scheduled for rehabilitati on would be renoved
including the slide, guides and rails, each conponent cleaned and
i nspected, painted, reinstalled and tested. 1In addition, the
follow ng specific actions were taken on each roller gate.

Repl ace each manually or electric notor operated gate hoist with
a new electric notor operated gate hoist. The only exceptions to
this were for the energency gatewel|l structure roller gates where
new manual | y operated gate hoists would be install ed.

Repl ace each stem and all stem gui des.

Repl ace each rubber J-bulb seal

Repl ace all guides, rails and rollers (including bushings).
REPAI R OR REPLACEMENT OF EXI STI NG ELECTRI CAL EQUI PMENT

Repl ace all sw tchgear including punp notor starters, main
breakers, power distribution panels and punp notor protective
devi ces.

Repl ace all 1ighting panels

Repl ace all indoor and outdoor |ight fixtures.

Repl ace all conduct ors.

Repl ace each conduit that had been shown to be deteriorated.
Install disconnects at each piece of notor operated equi pnent.
REPAI R OR REPLACEMENT OF AUXI LI ARY EQUI PMENT AND FEATURES

Repl ace restroomfacilities where there were existing ones. This
included installing sanitary hol ding tanks since previous waste
was sent directly into the sunp.

Repl ace overhead ceiling, wall and sunp ventilation equi pnent
i ncluding fans, |ouvers, danpers, vents, unit heaters, roomair



condi tioners and ductwork that no | onger functioned properly.
REPAI R OR REPLACEMENT OF ARCHI TECTURAL AND STRUCTURAL | TEMS
Repl ace each roof including new downspouts and guttering.
Repl ace each door

install new fiberglass | adders and guardrail.

Tuckpoi nting where needed.

Concrete patching and repair where needed.

CARE OF WATER

Each facility required care of water plans to be designed and
installed by the contractors. There were nmultiple purposes for
each of these plans.

To m nimze the nunber of punps not in service the contractors
were required to renove only a certain nunber of punps each tine
and have the rehabilitated punps tested and back in service prior
to renoval of additional punps. Renoval of punps was also tied
to M ssissippi River stages and forecasts.

To m nimze the nunber of gravity drain sluice gates or roller
gates not in service the contractors were required to renove only
one sluice gate or roller gate at a tinme and have the gate
reinstalled, tested and back in service prior to renoving
additional gates. The contractors were required to design,
fabricate and install slots and stoplogs to replace the various
sluice gates and roller gates while rehabilitation work on those
gates was ongoi ng. Cofferdans were required at sone facilities
in order to allow work to be done in the dry. Renoval of sluice
and roller gates was also tied to M ssissippi R ver stages and
forecasts. The contractors were also required to clean out
various gravity drain pipes or box culverts that were bl ocked
with silt and debris. This was done to allow diversion of flow
around the work areas of the gates being rehabilitated or

repl aced.

CONTRACTUAL PACKAG NG CF THE VARI OQUS | TEMS OF WORK

The work whi ch has been descri bed was covered in tw different
Local Cost Sharing Agreenents (LCA's). Due to this fact the work
was not split up by facility but was packaged as foll ows.



LARGE GRAVI TY DRAI NS

This included the gravity drain sluice gates or roller gates that
were contained in structures separate fromthe punp station
structures. This included the energency cl osure gatewel |
structures at the Madi son and North Punp Stations.

EAST ST. LOUI S AND MADI SON PUMP STATI ONS

SOUTH AND CANAL NO. 1 PUWP STATI ONS

NORTH AND VENI CE PUMP STATI ONS

CAHOKI A PUMP STATI ON

GRANITE CITY NOS. 1, 2, 3 AND PHI LLI PS REACH PUMP STATI ONS
STRUCTURAL/ ARCHI TECTURAL REHABI LI TATI ON OF PUWVP STATI ONS

This contract included all the structural and architectural work

descri bed and sone of the mi scell aneous nechani cal and el ectri cal
work including restroomfacilities and [ight fixtures.

CONTRACT HI STORI ES

Followng is a list of each of the major contract packages to
illustrates how the rehabilitation contracts increased in price
due to additional repair work required and probl ens di scovered
during the rehabilitation project.

Cont r act Govt. Estinmate Contract Award Fi nal Anpunt

Large Gravity Drains  $1, 159, 000 $1, 159, 000 %1, 623,614
(8A Contract)

East St. Louis and
Madi son Punp Stations $1,503, 440 $833, 700  $1, 056, 502

Sout h and Canal
No. 1 Punp Stations $2, 225, 500 $1, 556, 000 $2, 002, 355

Cahokia Punp Station $471, 535 $362, 309 $480, 885
Granite Gty Nos. 1

2, and 3 and Phillips

Reach Punp Stations $493, 820 $376, 700 $479, 959

Structural / Archi tectural
Rehab of the Punp



St ati ons $1, 369, 060

North & Venice Punp
Stations (8A Contract) $2, 755, 142

* - some work items del eted
** - not conpleted at present tine

$936, 600

$2, 755, 142

$976, 938*

$3, 818, 762**



REASONS FOR COST GROWH

There are many reasons for the increases in the final contract
anpunts. Many of these can be expected during rehabilitation
work on older facilities. There were others, however, that were
unexpected. Following is a list of the major itens which
contributed to this cost grow h.

ADDI TI ONAL DAMAGE TO EQUI PMENT

Punps

Punp shafts were worn badly and had to be repl aced.

| mpel ler tips were worn badly. This required brazing and
machi ni ng of each bl ade edge to original dinensions.

Most shaft couplings had to be cut to separate shaft sections.
This resulted in these coupling being repl aced.

Most flange fits had to be repaired by welding material to the
fl ange and remachining to correct dinmensions and tol erances.

The anopunt of cavitation damage in the inpeller bowl was nuch
greater than expected. Either nore epoxy repair than specified
was required or a bronze bow |iner was fabricated and installed
in the bow section.

Most encl osi ng tubes had to be replaced due to danmaged t hreads.
Punp Drive Motors

The main change was that all thrust and gui de bearings were
replaced due to wear, flat spots on the rollers and corrosion.

Sl uice Gates

Bronze seal surfaces were rough and had to be cl eaned.

Many wedge assenblies were replaced due to wear and corrosion.
Two gate slides were cracked (MoPac Gravity Drain) and one gate
was severely corroded (East St. Louis Punp Station) which
resulted in replacenent of these gates.

Rol |l er Gates

Each roller gate scheduled for rehabilitation was replaced due to
severe corrosion to the beans, girders, stiffeners and gates



guides. In many cases entire sections of the beans and girders
wer e m ssing.

DELAYS AND ADDI TI ONAL COSTS DUE TO H GH RI VER LEVELS AND FLOCDS

The flood of record for St. Louis occurred in the sunmer of 1993
with the Mssissippi R ver alnost 20 feet over flood stage. 1In
addition the duration of this flood surpassed any previ ous one.
The third highest flood of record occurred in the spring of 1995
with the Mssissippi River nearly 12 feet over flood stage. This
prevented work on the various punp stations and gravity drains
whi ch were being rehabilitated at that tinme. For instance, in
1993, little or no work occurred from March until Novenber due to
the high river |evels.

During periods of high water or predicted periods of high water
the contractors were not allowed to renbve punps, sluice gates or
roller gates since this could have an effect on the operability
of the flood control project. |In addition when river |evels
permtted work the contractors were only allowed to renove one,
and is a few cases two, punps, sluice gates or roller gates in
order to mnimze a flooding risk while the rehabilitation work

t ook pl ace.

In nost instances the cofferdans constructed to protect the work
areas were overtopped and washed away. This also occurred due to
severe interior storns. In June 1994 an extrenely heavy and

i ntense stormover the southern portion of East St. Louis caused
flows in the ditches |eading to the South Punp Station to reach
near record levels. Not only were the cofferdans washed away but
due to the fact that the forebay sluice gates had been renoved
for rehabilitation the velocity of the flows caused a portion of
the soil foundation under the punp station to be washed away.
Each time these events occurred the contractors were paid to
rebuild and/or reinstall their care of water plans. 1In addition
many of these events caused a build up of silt which had just
been renoved and required paynent to the contractor to renpve an
additional tinme. At many of the punp stations and gravity drains
the problemwas that in order to install the care of water plans
the Mssissippi River levels had to be extrenely |Iow for a period
of 1-2 weeks. While historically these |evels were reached nore
t han once each year on average the nunber of these occurrences in
the past five years has been unusually | ow.

RED LEAD PRI MER

Red | ead priner was di scovered when the punps and sl ui ce gates
wer e sandbl asted prior to the inspection of these itens. This
resulted in expensive neasures being required to contain and



di spose of properly the paint and priner chips.
CONTAM NATI ON

Materials classified as "Special Waste" were discovered in the
sunps and gravity drains if sonme of the facilities |ocated at the
end of conbined sewers. This resulted in all work in the area
suspended until the material could be renoved and di sposed of
properly. This was costly both in terns of work conpletion

del ays and the actual renoval/disposal of the material.

LESSONS LEARNED

Following are the | essons learned by the St. Louis D strict
during the execution of this project.

CARE OF WATER PLANS

Be nore specific in the way the care of water plans are designed
and installed by the Contractors. Specify exact |evels of
protection to be provided. Specify not only what river stages

t hat work cannot occur but also specify at what river stages the
contractor is required to work.

PUMPS

For any punps 30+ years old replace the punp shaft, all shaft
couplings and repair all flange fits to correct dinensions and
t ol er ances.

Consi der renovable inpeller bow liners wherever there is a
significant anmount of cavitation danmage to repair.



ELECTRI C MOTORS

For any notors 30+ years old replace all thrust and guide
beari ngs.

ROLLER GATES
For any roller gates 25+ years old assune conpl ete replacenent.

RED LEAD PRI MER

Test all itens to be sandblasted to determine if red | ead priner
IS present prior to the preparation of the contract plans and
speci fications.

CONTAM NATI ON

Test all silts located in punp station sunps and gravity drains
prior to preparation of the contract plans and specifications.

CONTRACT PACKAG NG

Do not break up the work at any one punp station into multiple
contracts. This prevents coordi nation probl ens between
contractors and insures that all the necessary work is conpl eted
and not |ost between the contracts.



